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The presence of the hemolytic streptococcus in the blood preceding
and during the eruptive stage of a case of hemorrhagic smallpox led
us to inquire whether this was a common finding in this form of
smallpox. A search through the literature failed to give any informa-
tion on this point. The close association of the streptococcus with
variola is well known. In forty necropsies, practically all of which
were in severe cases of smallpox, Perkins and Pay 1 found strepto-
cocci in the heart's blood and viscera of thirty-eight, or in 95 per cent.
of the cases. Of these forty cases three were of the purpuric type,
nine of the so-called secondary hemorrhagic type (variola hemorrhagica
pustulosa), twenty-four of the confluent type, one discrete, two vario-
loid and one desiccating. The streptococcus was present in all of the
cases except one purpuric and one varioloid case. These same workers
examined the blood of twenty patients, before or just after death, and
found streptococci present in eleven, or 55 per cent. If we consider
only the sixteen more serious cases in this group, streptococci were

present in 69 per cent.
Ewing 2 examined the blood after death in twenty-nine cases of

smallpox and demonstrated the streptococcus in all. The abundance
of the growth was found to be uniformly proportional to the severity
of the disease, and in the primary hemorrhagic cases the cultures were

remarkably profuse. In five cases cultures of the circulating blood
were examined with a negative result. Only one of these cases was

fatal. Ewing was greatly impressed by the early appearance and enor¬
mous development of the streptococcus infection in variola, especially
in the primary hemorrhagic cases. It seemed to him that the smallpox
virus "annihilates resistance" to the growth of the streptococcus.

Arnaud 3 found streptococci in the. blood during life in two cases

of hemorrhagic smallpox.
From the Department of Pediatrics and Infectious Diseases, University of

Michigan Hospital.
1. J. M. Res., 10:180, 1903.
2. Proc. New York Path. Soc.,
3. Rev. de m\l=e'\d.,p. 303, 1900.

1:72, 1901-2.

Downloaded From:  by a East Carolina University User  on 04/05/2018



Councilman4 reported an intense streptococcus septicemia in all
cases of hemorrhagic smallpox examined by him. No mention is made
as to whether the organism was hemolytic or not. He regarded 5 the
bacterial infection as more important in bringing about a fatal termi¬
nation than the specific parasite.

Klein 6 refers to a statement by another English worker, Dr. Mau¬
rice, who asserted that in a large number of cases of hemorrhagic vari¬
ola he found in the blood "septic organisms." From this he concluded
that it is the entrance of such "septic microbes" into the blood which
converts an ordinary case of smallpox into one of hemorrhagic small¬
pox. Klein believes this explanation is incorrect and argues that he has
cultured the blood in a number of fatal cases of confluent smallpox
and found a considerable variety of micro-organisms. He states that
the organisms found in the blood of hemorrhagic smallpox do not
differ from those found in the blood of confluent smallpox. Drs.
Drysdale and Scholberg are quoted as having found in the majority
of cases of fatal variola, not hemorrhagic, staphylococci and strepto¬
cocci in cultures taken from the heart's blood. Klein concluded his
report by citing eight cases of hemorrhagic smallpox in which
blood cultures were taken. In only one of the cases was the cul¬
ture taken during life ; in this instance the blood was taken from
the finger. No organisms were found. Cultures from the other
seven cases were taken from the heart's blood post mortem, the elapse
of time after death being as long as three days. Of these eight cases

(including Nurse  and the Drysdale-Scholberg case) the cultures
were negative in four and positive in four. He reported a variety of
organisms, Diplococcus pneumoniae, Streptococcus enteritidis, Strepto¬
coccus brevis, and an organism which he termed B. myxoides because
of the slimelike growth it produced on agar. The reliability of blood
cultures taken several hours post mortem would seem open to ques¬
tion. In short, Klein drew the conclusion that the entrance of organ¬
isms into the blood stream was not the determining factor in hemor¬
rhagic variola cases since half of his cases showed no organisms at
all and the other half no constant organism. He considered the organ¬
ism as a secondary invader, an expression of the patient's low resis¬
tance to infection.

The classification of hemorrhagic smallpox into the two types, pur¬
pura variolosa and variola hemorrhagica pustulosa, is dependent on

the time of appearance of the hemorrhage in relation to the exanthem.

4. Modern Medicine. Osler-McCrae, 1913. Philadelphia, Lea and Febiger.
1:805.

5. J. M. Res., 11:358, 1904.
6. Thirtieth Annual Report of the Local Government Board, 1900-1901, Lon-

don, p. 548.
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In purpura variolosa the hemorrhage is primary, occurring before the
exanthem, while in variola hemorrhagica pustulosa the hemorrhage is
secondary and is not seen until after the variolous lesions have
appeared, hemorrhage having taken place into the pustules. The case
described here is one of purpura variolosa.

REPORT OF CASE

History.—The patient was a nurse, 21 years old. The family history was

entirely negative. She had measles, chickenpox and whooping cough in early
childhood, scarlet fever two years ago. Her first vaccination was done three
months before the onset of the variola. This resulted in a very slight local
reaction lasting only one or two days. Aside from frequent colds and "bilious
attacks," she had always been well. For three days previous to the definite
onset of the disease, the patient had noticed more or less headache and general
malaise.

March 1, 1920.—First Day: Patient was suddenly taken ill with severe
abdominal cramps, headache, backache and vomiting. The temperature was 102
F. There was a profuse discharge of blood from the vagina at this time, but
this was not considered seriously, because the menstrual period was due. Within
thirty-six hours, the uterine hemorrhage had greatly increased and there was
bleeding from the rectum, mouth and nose. After pricking the finger for a

leukocyte count it was noted that bleeding continued for several minutes. Blood
appeared in the urine, the tongue became swollen and purple, and bright red
blood was raised, apparently from the lungs. Blood culture taken at this time,
which was before the appearance of any lesions suggesting variola, was reported
as showing hemolytic streptococci.

March 3—Third Day : An erythematous rash was seen which extended over
the face, arms, chest, and to a less extent over the lower extremities. This
was later interpreted as a prodromal rash.

March 4.—Fourth Day : Hemorrhagic areas appeared on the chest, neck,
back, and in both axillae, the largest extravasation being one on the right
breast. This covered an area about the size of a dollar. At this time there
was hemorrhage from all mucous surfaces, and she was raising rusty sputum.
Following the application of external heat as treatment for a severe chill, a
macular rash was observed on the forehead and arms. For the first time a
diagnosis of variola was considered and the patient was transferred to the
Contagious Hospital.7

March 5.—Fifth Day : Entrance Examination. Patient appears critically ill.
She is exhausted and very uncomfortable. There is a very offensive odor. The
face, arms and dorsal surfaces of the hands are covered with a confluent maculo-
papular rash, and it extends with less intensity over the chest and back. Numer¬
ous deep seated palmer and plantar lesions are seen. The papules are hard
and shotty and all are in the same stage of development, except a few lesions
on the face, which show beginning umbilication. Lesions are present in the
mouth, those on the palate and pharynx standing out very prominently. On the
right breast is a large purplish area, an extravasation of blood into the deeper
tissues. This is well shown in Figure 1, which was made on the seventh day
of the disease. Scattered over both arms are occasional small discolored areas

varying in size from the diameter of a pea to that of a dime. There are also
many petechial hemorrhages on both arms. Clots of· blood cover the mucous
membranes of the lips, mouth, nose and vagina. The face is greatly swollen
and of a purplish hue. The eyes are almost shut, due to the confluent rash

7. We are indebted to Dr. J. A. W. Johnson of the Homeopathic Hospital
for records and laboratory findings up to this time.
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over the lids. Aside from an extremely rapid and weak pulse, the heart and
lungs are negative. Abdomen negative, liver and spleen not enlarged. Although
very ill, the patient's intellect is entirely clear. The urine is bright red with
blood.

A provisional diagnosis of hemorrhagic smallpox with septicemia was made.8
Blood culture showed hemolytic streptococci. With the hope of checking hemor¬
rhage. 10 c.c. of horse serum was injected intramuscularly.

Fig. 1.—Seventh day of the disease. Showing beginning pustulation and
hemorrhages into some of the lesions on the face and arms, as well as into
the skin between the lesions. See notes of March 6 and 7.

March 6.—Sixth Day : Face still more swollen, eyes shut. The lesions stand
out much more prominently, and many on the face, chest, and arms are black,
due to hemorrhage into the lesion. Most of the lesions are in the vesicular
stage. There is a striking increase in the number of petechial hemorrhages over
the arms. Close examination shows these minute hemorrhages to be located

8. Diagnosis of hemorrhagic smallpox confirmed by Dr. Cowie and Dr. Wile.
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between and entirely distinct from the pocks. Nausea is still a very prominent
symptom. Somewhat less blood in the urine. Blood culture shows hemolytic
streptococci.

March 7.—Seventh Day : Hemorrhage not so noticeable, only slight bleeding
from the lips. The urine shows less blood. Lesions now all pustular. The
hemorrhagic lesions on the face are very prominent. This seems to be the height
of the eruption. Picture taken today.

March 8.—Eighth Day : No further hemorrhage noticed today. Lesions in
pustular stage. Patient is in better spirits this morning. She takes food very
well, and there has been no vomiting. Swelling of the face has definitely receded.
No further hemorrhages or petechiae. Lesions in the pustular stage over the
entire body. The eyes are still somewhat swollen. Urine is much clearer.
Patient complains of severe pain in the right arm. Examination shows a tense
swelling of the dorsal surface of the hand, extending half way to the elbow.
It is not red, is not hot to the touch, and does not fluctuate.

TABLE 1.—Laeoratory Findings

Day—March, 1920

Urine
Color.
Reaction.
Specific gravity.
Albumin.
Sugar.
Krythrocytes.
Krythrocytes.
Casts.

Blood
Krythrocytes.
Leukocytes.
Hemoglobin.
Small lymphocytes.
Large lymphocytes.
Polymorphonuclear
neutrophils.

Polymorphonuclear
eosinophils.

Myelocytes.
Clotting time, Min.
Blood sugar.
Blood urea.
Blood cultures.

18,000 20,700
13%

87%

20?;

74%

Hem
strep

red
acid

2+
0

red
acid
1.020

- ¬
 

red
neu.
1.019

- ¬
 

straw
neu.
1.019

red
neu.
1.019

- ¬
 

,

amb.
neu.
1.019

- ¬
 

amb.
neu.
1.019

+
0

straw
neu.
1.019

- ¬
 

straw
neu.
1.019

straw
neu.
1.020
+*
0

4+
0

4,000,000
26,800
75%
8%

14%
68%
0.0%
10%

12

 ¬
 

2+
0

16.000 15,000
75%

12,000

- ¬
 

19%
64%
1%

10%

Hem.
strep.

10
 .  -  

0.035g
Hem
strep

* Lewis-Benedict Method.
t Van Slyke modification of Marshall method.

March 10.—Tenth Day : No new hemorrhages. The lesions are far advanced
into the pustular stage. The urine approaches a normal color. Severe pain
in the right arm.

March 11. Eleventh Day: Lesions show early crusting. No further hemor¬
rhage. Swelling of the face has almost disappeared, the nares for the first
time are patent. Right arm still very painful.

March 12.—Twelfth Day : Patient seems very bright this morning. The face
has cleared up remarkably, but the lesions over the chest and arms are slow in
crusting. Later in the day patient complained of a tightness in her chest. This
evening examination shows diminished breath sounds, prolonged high pitched
expiration, and moist râles in the right base posteriorly. A few moist râles also
heard in the lower left base.

March 13.—Thirteenth Day : No marked change in the eruption, delayed
crusting of the lesions over the hands and body. No further hemorrhage. There
is a striking change in the patient for the worse. Respirations are increasing.
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Fig. 2.—Clinical record of temperature, pulse and respiration from first to
fourteenth day of disease.
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The chest signs are now very distinct and extensive. Leukocytes have dropped
from 12,000 to 7,000. The patient fully realizes that she is not so well. She
remarks a great deal about her chest, how fast the respirations are, and of
the tight feeling. Blood culture shows hemolytic streptococci.

March 14.—Fourteenth Day : No change in the lesions. There is no evi¬
dence of hemorrhage anywhere. The urine retains a good color. Condition
this morning is extreme, respirations are labored, face and lingers cyanotic.
Up to three or four hours before death, the patient's intellect was perfectly
clear. She complained of severe pains in the head for which morphin was given.
Permission to perform necropsy could not be obtained.

Blood Cultures.—Three c.c of blood was drawn from the median vein and
placed in tubes containing 30 c.c. of plain beef broth. Hemolysis of the patient's
blood was observed in these tubes in from twenty-four to forty hours. Micro¬
scopic examination showed a pure culture of streptococci, arranged in short
chains. Rabbit blood agar plates showed isolated colonies with a well defined
completely hemoly-ed zone measuring- from 2 to 3 mm. in diameter.

COMMENT

We have here presented a typical case of purpura variolosa in which
the hemolytic streptococcus was present in the circulating blood as

early as the first day of the disease. It is quite probable that it was

present in the blood even before the onset symptoms. It apparently
developed synchronously with the variola virus and continued through¬
out the course of the disease, a positive culture having been obtained
on the thirteenth day.

In many diseases in which the hemolytic streptococcus is present,
there is a tendency to the development of hemorrhage into the viscera,
mucous membranes and skin. It will be of great interest to know if
the streptococcus so frequently found in variola is of the hemolytic
type or only of this type in the cases of hemorrhagic smallpox.

A noteworthy point in this case is the characteristic early appear¬
ance of the hemorrhages, the eruption developing and following the
normal order through to the crusting stage on the eleventh to the
fourteenth day. The case may be regarded as a combination of pur¬
pura variolosa and purpura hemorrhagica pustulosa, for as the lesions
developed hemorrhage directly into many of them took place. It
seems to be well illustrated that this patient conquered her smallpox
in spite of the severe secondary infection, but succumbed to the latter
when pneumonia, probably of the hemolytic streptococcic type, devel¬
oped on the twelfth day of the disease.

This lends support to the opinion of Ewing, Councilman and Mau¬
rice that the streptococcus infection is of more importance in the
fatal termination of variola than the variola virus itself.
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